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SafetyAbstract Extensive thermal burns resulting from roadside accidents (RSA) involving motorcycles
are very rare. Here we are going to present a case report in which the pillion rider was burnt to
death underneath a motorcycle which caught fire following an impact with a roadside structure.
Few points regarding the fire safety of two wheelers have also been mentioned.
 2016 The International Association of Law and Forensic Sciences (IALFS). Production and hosting by
Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).1. Introduction
Two wheeler passengers have a higher risk of deaths due to
roadside accidents (RSA) than the occupants of four wheelers.
The most common types of injuries leading to death in RSA
are head injury followed by injuries to the lower limb, upper
limb, chest, abdomen, and spine.1–3 Death due to burn injuries
arising from RSA comprises a minuscule subgroup and the
involvement of motorcycles in such incidents are further rare .4
In the present case, a pillion rider of the motorcycle was
burnt to death. The victim got stuck under a felled motorcycle
following contact with some unknown vehicle from behind.
After that, the motorcycle had allegedly hit the parapet wall
of the flyover and got engulfed in fire. Surprisingly the person
riding the motorcycle had escaped unhurt. The sequence of
events that happened during that fateful night has been
described below.2. Case report
2.1. History and clinical findings
The patient was brought to the emergency department of this
institute following an RSA over the flyover. According to the
investigation officer, the motorcycle of which the deceased was
a pillion rider, was hit by an unknown vehicle from behind
following which the motorcycle lost balance, hit the parapet
wall and caught fire. The patient got stuck underneath the
burning motorcycle and sustained thermal injuries. The locals
as well as the police arrived at the accident site within a few
minutes and tried to douse the fire. They also helped in moving
/shifting the victim from underneath the burning motorcycle to
the hospital. The victim was initially taken to a local govern-
ment hospital, from where he was referred to the tertiary
health care center at Chandigarh.2.2. Clinical findings
On arrival in the Emergency Room, the patient was found to
be in a semiconscious state with vitals like blood pressure ofensic Sci
Figure 2 The victims face being burnt completely with charring.
Figure 3 The lower end of the femur protruding out through the
degloving injury of the left thigh.
2 G. Murali et al.90/50 mm Hg, pulse rate of 120/min and a GCS of E1V1M3.
Thermal burns to the extent of 70% of the total body surface
area was also noted. An open posterior dislocation of left knee
joint was observed with the lower end of femur protruding out.
The patient was immediately intubated and was followed with
intravenous fluids, antibiotics, and analgesics. Unfortunately,
the patient succumbed during the management within a few
hours of the admission due to extensive burn injuries.
2.3. Autopsy findings
The deceased was an average built male individual with a body
length of 161 cm and a weight of 64 Kgs. Due to the heat con-
tractures, the elbow joint, wrist, and fingers of both the upper
limbs and both the knee joints were in flexure posture (Fig 1).
Post-mortem lividity was present over the back of chest, abdo-
men and buttock except over burnt areas. Superficial to deep
thermal burns were present all over the body except over the
right ear, the right side of the neck, right shoulder, the right
side of the back of the chest, back of the abdomen, buttocks
and both soles. Patchy areas on the back of the right arm
and left side of the front of the abdomen were also spared.
Charring and erythema were present over most of the burnt
areas along with singeing of the body hairs. Total body surface
area burnt was approximately 80%. The eyelids, cornea, and
conjunctiva had sustained thermal burns (Figs 1–4). Edema
and mucosal congestion were observed in the oral cavity, lar-
ynx & trachea along with soot particles present in the later.
There were also many reddish blue contusions present on the
right side of the back of the chest. The manubrio-sternal joint
had also suffered a fracture with dislocation and extravasation
of blood into the surrounding tissues. Multiple petechial hem-
orrhages were observed over the pericardium corresponding to
the overlying sternal fracture.
A degloving injury was present over anteromedial aspect of
left thigh with dislocation and protrusion of the lower end of
the femur. The lower end of the femur was charred, and
extravasation of blood was seen in the surrounding tissue
(Fig 3).
The cause of death was given as ‘‘Burn shock consequent to
80% thermal burns in a case of roadside accident”. The contu-
sions and the de-gloving injuries were caused by blunt forceFigure 1 The anterior view of the victim’s body showing the
flexion posture of the limbs.
Figure 4 The back of chest and abdomen are spared which
shows postmortem lividity.
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manner was kept pending for the receipt of the forensic report
of the motorcycle which was involved in the accident. The
investigation officer (IO) was handed over the postmortem
report along with photographs of the dead body.fire following road side accident – An autopsy case report, Egypt J Forensic Sci
Figure 5 The left side view of the burnt motorcycle.
Motorcycle fire following road side accident 32.4. Other reports
A preliminary mechanic report of the motorcycle produced by
the IO revealed burning of the entire motorcycle with mechan-
ical damages to the front mudguard, bending of the front
wheel rim, backward bending of the front shock absorber, bro-
ken motorcycle handle, dent over the fuel tank (Figs 5 and 6).
2.5. Discussion
Thermal injuries resulting from RSA are more common in four
wheelers than two-wheelers.4–6 Further, in the case of two-
wheelers, the incidence is more prevalent among pillion riders
than the person riding the vehicle .4 In these cases, the thermal
burns may have occurred either due to flame burns as a result
of fire or contact burns with the exhaust pipes.4 The present
case report also deals with burn injuries to the pillion rider
consequent to an RSA involving a motorcycle. There is a scar-
city of literature on thermal burns resulting from motorcycle
RSA moreover, hence the minimal comparison with other sim-
ilar cases or studies.7
2.5.1. The vulnerability of the pillion rider
Another important fact to be noticed in this case is the ability
of the rider of the motorcycle to escape without any injuries.
Though the risk of sustaining injuries is almost similar to the
rider and the pillion8,9 the present case highlights the miracu-
lous escape of the rider. From the authors point of view, most
of the times the pillion rider will be blinded by the person rid-
ing, thereby leading to a paucity of natural self-protective
instinct. The present case also concurs with the above study
regarding the relatively high incidence of bums involving the
pillion rider. Therefore, certified motorcycle suits with fire
resisting capacity must be made mandatory for all two-
wheeler occupants (rider and the pillion rider). There is also
the need of helmets having sufficient vents to prevent asphyx-
iation and inhalational injury in case of fire.
2.5.2. Seasonal occurrence
In one of the studies on motor vehicle-related burns, a total of
seven cases of thermal burns resulting from the motor vehicles
were noted.4Please cite this article in press as: Murali G et al. Pillion riders beware: Motorcycle fi
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The authors hypothesize this due to the most frequent use of
motorcycles during this period. The above argument may
not hold enough for the current case due to the differences
in the demography of both the countries, as the present inci-
dent occurred during the peak winter month of January.
2.5.3. Associated injuries
The same study4 also observed the lack of associated injuries in
these cases and suggested that these motorcycles were traveling
at relatively slow speeds which prevented greater separation of
the riders/victims from their motorcycle. There have been stud-
ies which show that the incidence of lower limb injuries such as
open wounds and fractures are slightly higher in pillions than
the riders.10
In the present case, the pillion rider sustained an open frac-
ture of the left femur along with the burn injuries. The hypoth-
esis of sustaining associated injuries at high speeds4 could hold
right in the present case also. However, here again, the role of
the forensic report of the motorcycle becomes vital in coming
to any logical conclusion. The victim could have even sus-
tained friction burns which might have been masked by the
extensive burns. Unfortunately, due to lack of resources
histopathological examination could not be conducted which
otherwise would have been a great help in differentiating the
above two.11
2.5.4. Burn severity
Out of the seven cases of thermal burns reported in this study,4
only two cases suffered full thickness burns from flames of an
ignited fuel tank, whereas the rest sustained deep dermal burns
as a result of contact with the hot exhaust pipes. In the present
case, the victim suffered full thickness burns which may also be
due to the flames from the ignited fuel tank which can be
correlated with the awaited forensic laboratory report.
2.5.5. Machine component
The motorcycles which have run for a certain duration of time,
will have their exposed parts at higher temperatures. Any leak-
age of fuel and its contact with these hot parts of the motorcy-
cle can lead to immediate fire resulting in damages to both the
man and the machine. From the pictures of the burnt motor-
cycle obtained, it is clearly evident that the lid of the fuel tank
is missing (Fig 6). Whether the fuel tank lid got displaced
either during/due to the accident or the lid not being present
before the accident is the hypotheses to work upon. The role
of lateral or longitudinal impact to the motorcycle against
the parapet wall of the flyover in dislodging the fuel cap cannot
be ruled out. Though the preliminary mechanic report has not
mentioned anything related to the same, subsequent opinion
from the forensic science laboratory may help in investigating
the matter thoroughly.
2.5.6. General two wheeler safety tips
The motorcycle should be serviced at regular intervals, and
particular focus should be given to fire safety mechanisms of
the motorcycle. Any broken parts should be replaced immedi-
ately. Also one should get down on the motorcycle while refu-
eling to avoid injuries in case of fire. Refueling the motorcycle
up to the brim is not advisable to avoid spillage and, in turn, itsre following road side accident – An autopsy case report, Egypt J Forensic Sci
Figure 6 The charred fuel tank with its lid missing and the
broken handle bar.
4 G. Murali et al.contact with the hot parts. In case of filling fuel containers, the
containers should be properly grounded to prevent fire due to
electrostatic discharges.
2.5.7. Suggestions for future Policy decisions
Measures should be taken for proper cushioning of roadside
structures to reduce the severity of impacts with vehicles. Reg-
ular workshops should be conducted for the common public
regarding motor vehicle safety. The Issue /Periodic renewal
of driving license should be completely integrated into orienta-
tion courses on two wheeler safety. The motorcycle companies
should be advised to incorporate the strict fire-proof system in
the production of two wheelers to prevent similar incidents.
The fuel tank also must be tested for severe lateral and longi-
tudinal impacts so that the lid is not displaced/damaged from
its position.
3. Conclusion
Though two wheelers are not the safest means to travel, due to
favorable demographics, growing urbanization, and swelling
replacement demand there is a high density of motorcycles
population in India.12 Hence, improvement of safety measures
remains the only option. The present incident also highlights
the need for better road safety systems to be incorporated in
motorcycles.
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